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15-57-7-9444
Synthesis of a Fluoberyllate Type (Cont.)

oNaF.KF+3BeFo with 2Ca0-Ba0.-3S102 the latter was syntheslzed by
the method described earller by N. A, Toropov, F. Yu, Galakhov,
T. A. Bondar', Izv. AN SSSR (OKnN), 1954, Nr 5, p 753. The
samples were studied microscopically, by X-ray me thods (CoKol
radiation in a cylindrical chamber), by thermal analysis (fluo-
veryllate), and by specific gravity determination (with kero-
sene in a pycnometer at 20°). The study of the system NaPF-KF-
BeF, has established the fact that the compound 2NaF.KF-3BeFp
occirs as a type of 2CaQ-Ba0:3510p in the system Ca0-Ba0-3i0g.
Synthetic 2NaF.KP:3BeFo forms elongated tabular crystals. Ng

i{s 1.366 + (sic) 0.003; Np is 1.352 +(sic) 0.003; and Ng - Np
0.014. The specific gravity l1s 2,98, For crystals of 2Ca0-
Ba0-3810p, Ng is 1.681, Np 1.668, and Ng - Np 0.013. The
specific gravity is 4,69, The crystals form &s small aggre-
gates., The results of X-ray analyses for the investigated
sanples are given (see Table).
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15-57-7-9444
Synthesis of a Fluoberyllate Type (Cont.)

I/To [ NKB, PNoKBS [NoKBs ' C2BS3 ¢, BS§¥ Remarks

5 20,271 17.84 2,931 17,66 | 17.66 Thickness of
sample
21.78 1 19,17 2,72 | 19,16 | 19.16 NoKBz = 0.5 mm

00,58 | 19.87 | 2.63 | 19.86 | 19,86
o3 38 | 20.57 | 2.55 | 20,36 | 20.36 Refr

27.89 | 24.54 2,16 | 24,37

30,20 | 26,58 2.00 | 26,37

1
1
1
.1 27,19 | 23,93 - 2,21 | 23,47
1
2
1

34,21 {30.10 | 1.78 | 29.58 Thickness of
sample

1 36,12 | 31,79 1.70 131.08
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15-57-7-9444
Synthesis of a Fluoberyllate Type (Cont,)

1 37.88 | 33, . : - 57.20

33,33 1.63] 32,39 32,89 1.67 ROFF = S
40,34 | 35,50 1.54 | 34,89 34,39 1,57
43,85 | 38,59 l.44 1 37,90 37.90 1,46
46.66 | 41,06 1.36 | 40.21 | 40.21 1.38

1

1

1

1 49.87 | 43,89 1.29 | 42,51 | 42,51 1.32
1 52,58 | 46,27 1,24 | 44,82 44,82 1,27
1

- - -~ 48.93 | 48,93 1.19

*NZKB;5 = Z2NaF. KF'e SBGFQ
**C2BSS QCaO'BaO°38102
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137-1958-2-2291
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 2, p 11 (USSR)
AUTHOR: (Toropov, N.A.

TITLE: Phase Diagrams and Their Use in Ceramics (Diagrammy sostoyaniya
i primeneniye ikh v keramike}

PERIODICAL: V sb.: Fiz.-khim. osnovy keramiki. Moscow, Promstroy-
izdat, 1956, pp 133-138 '

ABSTRACT: A brief account is given of the history of the physicochemical
study of silicate systems and of the development of phase diagrams
of their structures. By way of example the development of the
phase diagram of Al,04- 5i0, is traced from the year 1909
(Shepherd, Rankine, Wright) to 1956 (Toropov, Galakhov). In
1951 Toropov and Galakhov established that the melting of mullite
is congruent, and in 1956 they ascertained its melting temperature
(19109), also that of a eutectic between corundum and mullite (18509).
Other examples are cited of the use of phase diagrams in ceramics,
and it is urged that additional diagrams be worked out, depicting
such qualities as composition and properties.

S.G.
1, Phase diagrams—JDevelopment 2, Ceramlics--Applications

Card 1 /!
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TCROPOV end F. Ya GALAKHOV
__.___—7-

Liquaetion on the Systeum Zr0y - 8102.

1z. Ak. Nauk SSSR. COtdel. ¥nim
Neuk, No 2, 1956. pp 153

Translation 56493EC
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Category:

Abs Jours
Author :
Inst :
Title H

orig Pub:

Abstracts

USSR / Physical Chemistry
Thermodynamics. Thermochemistry. Bquilibrium. Physico-
chemical enalysis. Phase transitions.

Referat Zhur-Khimiya, No 9, 1957, 29943

Toropov N. A., Galakhov F. Ya., Bondar' I. A.

Academy of Sciences USSR
Diagram of State of the Ternary System Ca0 - Ba0 - 810, .

Izv. AN SSSR, Otd. khim. n., 1956, No 6, 641-648

A study of the liguidus dlagram of the system ca0 (I) - BaoO (II)
- 5i0.. (III). Synthesis of initial specimens and the furmaces
utilized have been described previously (RZhkhim, 1955, 37847).
As starting meterials were used 99.90% S10_, 98.80% BaCo., 99.884%
CaCO.. Phase equilibria were investigated by the methods of
hardening, crystal growing, microscopically and by x-ray phase
anelysis. Liquidus of the system is represented by 12 fields of
crystallization of different phases; composition and temperatures

of invariant points are given. It was found that stratification regiom,

1/2 -58=~
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USSR / Physical Chemistry
Thermodynamics. Thermochemistry. Equilibriuvm. Physico-
chemical analysis. Phase transitions. B-§

Referat Zhur-Khimiya, No 9, 1957, 29943

of the I-IIT system, which encompasses concentrations from T2 to
99.5% III, as was sharn before (Ol'shauskiy Ya. I., Dokl. AN SSGR,
1951, 76, No 1, 93), in the ternmary system extends up to 119 II.
Boundaries of stratification region have been determined as well as
the temperatures of co-existence of crystalline phase III and two
liquid layers. Coordimstes of critical point of ternary system:

5% I, 11% II and 1690°.
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TOROPOV, N,A., professor, doktor tekhnicheskikh nauk; BARZAKOVSKIY, V.P,,
—asmnwigiebor-Knimnichenkikh nank,

Czechoslovak scientific institutes workimg in the fields of chemistry
and technology of silicates. Stek, i ker. 13 no.J:25-28 Kr *'56.
(Czechoslovakia--Silicates) (MIRA 9:6)
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The Pom'tvh International Congress on Glass. Vest.AK SSSR 26
no.12:93-94 D 156, (MIBRA 10:1)
(Paris--Glass—Congresses)
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" TOROPOV, H,A., BONDAR, I.A b
M@M? 2, ::‘i’éi; --~_:

"pbout Crystallisation of Dicalcium and Tricalcium Silicate in the System:
Ca0-A1503-5107 in the Presence of Iron Oxides,"
lecture given at the Fourth Conference on Steel
Metallurgy, Moscow, July 1-6, 1957

making, A.A, Baikov Institute of
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Mpr. Acad. Arahitecture of USSR Inst. of Silicate

TORQPOV, M. %,, (prof., Dr., Ord.
Chemistry) and BONDAR, Y. A. (Dipi. -Ing., Leningrad) .

nfne Influence of Calcium Fluoride on Crystallization Chavecteristics in the

System Ca0-A1203-5103"
at European Assn. of Ceramics, Sixth Intl. Ceramic Congress -

paper submitted
1420 Sep 58.

Wiesbaden, GFR,

c- 3,800,828, 25 July 1958.
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TOROPOV, N. A. and F. Ya. CALAKIOV

R e

ngolid Solutions in & A1p03 - 5102 System" P- 505

Transactions of the Fifth Conference on Experimental and Applied Mineralogy
and Petrography, Trudy --- Moscaw, Izd-vo AN SSSR, 1958, S16pp-

reprints of reports presented at conf. held in Leningrad, 26-31 Mar 1956. The
purpose of the conf. was to exchange information and coordinate the activities
in the fields of experimenal and applied mineralogy and petrography, and to
stress the increasing complexity of practical problems.
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AUTHORS: Toropov, e« e nd Galakrov, F. T8e 42-1-2/29
TITLE: The Solid golutions in tha Lyguen #1903 - 310 (Tverdyye
rastvory v sisienc Alp03 - 3109)

oheskikn fauk, 1998 N 1,

pERIODICAL: Izvostiye AN S55R otdeicniys shimi
pp 8-1% (USSR)

re of the crystals of synthetic

ABSTRACT The va&T
gillimanite noticed by Ray?® {reference 1) was the reason of
the new roseurch WOTK3 of Boawan and Grelg (refercnce 2). The
ohenical compound (formed bY tho components of the syatem
In 1951 the authors dur-

has the new formule 3 Alo04 - 2 3109,
ge socalied three comy-onent gystem

igty of the giructu

ing the jpvestigation of ©
jetected foT the first time BnO-A1205—SiOZ the crystalli-
1ite which, however, did not correspond to

zation of the aul
the diagrai of %the systen 42,03
and Greig). In the new varient of the diagray a maximum was
established which corresponded to the melting temperature of
mullite. Later research works (Budnikov etal. pefarence 4
confirmed the congruent charzoter of the mullite melt. Later
1t was found bY posnjak, Greid (reference 6), Rooksby,
partridgs (refercnce 7) by mzene of %the radiographic method
that mullite can form solid golutions 1n alumina. Sheers and

- 8109 (according O Bowen

/ /
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The Solid Solutions in the Systsm 41203 - Si02 62-1-2/29

ASSOCIATION:

SUBMITTED:
AVAILABLE:

Card 2/2

Archibald (reference 8) mads a correcticn of the dlagran of
the system (acccrding to Bowen and CGreig, refe-ence 2). (See
figures 1 and 2). The fiven variant, however, gives rise %c
gerious doubts in the correctnass of the liusgraa. It is contra-
dicting to the fact found by the aubthers thet nullite melts
without decompositica. Furthermore the above mentioned variant
hes not yet been chzcked experimentally (investigation of the
erystallization of the corresponding mixturea). In the present
paper the authors degribe the investigation carcicd out by
them according %o tl2 hardening method of part of the gystem
41,045 - 8i0p with u hich content cf alumina (figure 3).
According to bhe ohiuined results e new diagram was made (see
figure 2). Herc =gain the congruznt character of the melting
of mullite wes confirmad. Thers ars 3 figurcs, 1 table, and

9 recferences, 4 of wiich uvre Slavice.

Institute of Silicate Chemistry,AS USSR (Institut

khimii sitikatov Araduals el SO0l
January 6, 1957
Library of Congraas

1. Synthetic sillimenite cnystsls-Structural znalysis
2, Synthetic siliimanite~Chemical analysis
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AGTHORS: g:ror;mu M.A, and Arakelyan, 0.1.
of Ferrite Phases in the Systems Nap0.Fez03

TITLE: Investigation
: ~ 2Ca0,Fep03; (Ca0.Fep03, Ca0,2Fe303) and Nap0.41503 -

2Ca0.Fe203. (1ssledovaniye ferritnykh faz v sistemakh
Nap03.Fe203 ete) :
PERIODICAL: Tsvetnyye Metally, 1958, Nr 9, pp 48-52 (USSR) |

ABSTRACT: The phases found in two systems of interest in the
treatment of bauxites wers studied by microscoby in
polarizad and reflected light and by X-ray anaiysis. For t

this a series of synthetic specimens with compositions
snanging by ¥ 10% between each, prepared by sintering the
corresponding mixtures at, and re-sintering the first
product at 1150.-1275°C, Experiments on the leaching of
the products (Table 2) were carried out by A.S. German-
Calkina. It was found that for the system NaEO.FeQO% -
2Ga0.Fey03 (Ca0.Fe503, Ca0,2Fep03) there was a eutectic
ratic of components in the specimens, in the system Ha20.

Sp—

Fano0y - 2Ca0.Fe203 the eutectic has a melting point of

o, i/2 0 1185 % 10° and contaims 53% of Nap0.Fes0y and 477 2Ca0.
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e . SQV/136-58..0.10/21
- Iavestigation of Ferrite Phases in the Systems Hap0.FenCy -

26a0.Fe203, (Cav.Fea03, C:0.2Fe203) and Mag0.41203 - 26ad. Fozos

Fop03. The calelum ferrites formed in an alkaline mediumn
Tform™optically ohraque crystals with a weak dark brown
pleochroism. In the system NagO.A1203 - 20a0.Fen03 the
conponents react to forn solid solutions of sodium
aluminate and ferrite and calziunm aluminoferrites; the
formation of the last leads to a decrease in the recovery
of alumina when leaching the cale with aqueous alkali and .
therefore it is not advisable when choosing a new type of ,
charge, to replace Naz0.Fe50, comnletely by calcium
ferrite, - .
Taere are 2 figures, 3 tables and 10 references (L4 Soviet, "
3 English; 2 Italian and 1 German)

varé 2/2 1, Bauxites -Processing 2. Metal Oxides--Phase studies 3, Metal

oxides--Test methods 4. Metal oxides~~Chemical reactions

e S
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TORO in cements
- jealcium silicates
of dicalcium and T no.1:18-22 Ja-¥e n
ﬁ:ﬁzﬁiﬁaﬁomne of iron oxide. TSement 24 (MIBA 11: B). 'i"
'58. (Portlend cement)
. (Celeium silicates) !
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5(4)
AUTHORS: . Toropov, N. A., Bondar‘', I. A. SOV/62-59-3-30/37
W'
TITLE: Lanthanum Silicate 2La,0, . 35i0, (Silikat lantana 2La.0, .
35i0,) 23 2 273
2

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,
1959, Nr 3, pp 554-555 (USSR)

ABSTRACT : This is a brief communication on the synthesis of lanthanum

silicate 2Lav.203 - 3810, (La4513012)which was carried out in

the investigation of the system La.203 - 8102. The synthesized

silicate melts at 2,020° without decomposition, Microscope and
X-ray structural analyses have shown that it is characterized
by hexagonal syngony (Figs 1,2). The compound La4815012 is

separated in form of hexagonal lamellae with white and orange
interference coloration in polarized light. The mean value of
the refraction index of the crystals, which was determined in
the section by means of the modernized microscope MIS-11, was
1.90. The pycnometric density of lanthanum silicate corresponds
to 5.31 g/cm3. As was shown by computations two 2La203-33102

Card 1/2 molecules are contained in the elementary cell. The density

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001756330004-2"



"APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001756330004-2 .

PV el e de o S0 ] F&‘.’E&i?ﬁ!éﬁiﬁik“ i

ik SR ol it

[ R Yo

L

, Lanthanum Silicate 2La203 . 5Si02 S0V/62-59-~3-30/37

which was determined on the basis of X-ray data is 5.303 g/cmS.
Apparently La.48i3012 belongs, according to its structure to the
olivine group with separated tetrahedal anions |5i0. 14" and is
the lanthanum orthosilicate La4(SiO4)30 In this case a replace-

ment of the six atoms of the bivalent element by four atoms of
trivalent lanthanum (6Me2+ == 4La3+) is possible. There are
3 figures, 1 table, and 2 references, 1 of which is 3oviet.

ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute of
Silicate Chemistry of the Academy of Sciences, USSR)

SUBMITTED : July 19, 1958

Card 2/2
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5(4), 15(2)
AUTHORS: noropov, N. A., Nikogosyen; Kh. Ses sov/7en4~5ﬂ35/46
Boykova, ke do

TITLE: On the Dehydration of Calolum Hydrosilicatc
208053102.520 - Hillebrandite (o degidratatsil

gidrosilikata kalttsiya ZGaO.SiCZ.HQO - gillebrandita)

PERIODICAL: Zhurnal pneorganisheskay xhimii- 19959. VYol 4, Nr 5.
pp 1159-1164 (USSR)

ABSTRACT The dehydration products of natural and synthetic nillebrandite
were jovestigated by maans of ¥-~ray analyses, crystallo-optic,
and thermal analyses. Nataral hillebrandite shows weak

doutle refraction with the refraction indices Ng=1.612 and

Npu1.606 as well as impurities of calcite. synthetic

phillebrandite was produced from 2 mixture of 8i0, end ca(0H),

with a surplus of water in the autoclave at 250° in the
course of 10 days. The preparation has refraction indices of
from 1.601 to 1,606, The radicgraphical investigations

Card 1/3 carried out with the two preparations ere shown by table 1.
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on the Dehydration of Calcium Hydrosilicate 30V/78-4-5-35/46
20&0.3102.320 - Hillebrandite

The radiograms of natural and synthetic hillebrandite
differ very little from each other. The differential
heating curves of natural and ‘synthetic hillebrandite were
plotted and are shown in figure 1. By the crystallo-optic,
thermal, and X-ray phase analyses it was found that synthetic
eand natural hillebrandite are identical. The dehydraticn of
hillebrandite was carried out within the temperature
jnterval of between 300 and 1200° and within the time of
from 1 to 150hours. During the process amorphous products
are formed both in synthetic and natural hillebrandite. For
{orming an amorphous product the temperature of natural
nillebrandite is somewhat nigher than that of the synthetic

product (535 and 540°). This shows that the crystals of
natural hillebrandite are more developed than those of the
synthetic product and are therefore not so easily destroyed.
The refraction indices of the dehydration products of
natural and synthetic hillebrandite are greater than in the
4initial products. The variation of the refraction index
during the process of neating is shown by figure 4., There

Ccard 2/3
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are 4 figures, 1 table, and 14 references, 2 of which are
Soviet.

ASSOCIATION: Ingtitut khimii silikatov Akademii nauk SSSR (Institute
for ;he Chemistry of Silicates of the Academy of Sciences,
U3SR

SUBMITTED: February 20, 1958
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AUTHOR.: Toropov, H. A
TITLE: The VI Inté;ﬁiffﬁﬁél Congress on Ceramics (VI Mezhdunerodnyy
keramicheskiy kongress
. PERTODICAL: Steklo 1 keramika, 1959, Nr 55 P 43 (USSR)
\
' ABSTRACT: This congress took place at Wiesbaden (German Pederal Regublic)
in September 1958 and had veen convened by the Buropean
¢ societies of the

The national cerami

Association of Ceramists.
following countries are members of the Association: Bel{ium,

Denmark, Germany, France, CGrasnt pritain, Italy, Holland, Norwey,
Austria, Sweden. silicate experts of the Soviet Union and of the
People's Democracies of Czechoslovakia, Poland,and Hungary
attended the Congress for the first time. geientists of the
following countries vere presents the United Arab Republic,
Portugal, USA, Israel, Japan, India, Mexico, Luxembourgy, and
Greece. In the Section of Scientific Research Toropov and Bonder®
(ussr) held a lecture on the effect of calcium additions coxr=
taining fluorine On the crystallization conditions in the system
CaO-Alzoz-Siozu The problems of the technology and utilization
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The VI International Congress on Ceramics S07/72-59-5-21/23

of ceramics, of the investigation of their structuregand mechani-
cal properties were discussed in other Sections of the Congress.
Excursions were made to scientific research institutes and in-
dustrial enterprises. The author of this article especially
mentions the new devices and apparatus for scientific research.
The next International Congress on Ceramics is supposed to take
place in Scandinavia.
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sov/62-59-9-2/4o
1. A.

jzation Processes in the

Investigation of the Crystell
0% of CaF,

CaO-A1203—SiOZ-Bystem After the Addition of 1

Tzvestiye Akademii nauk g$SR. Otdeleniye khimicheskikh nauk,
1959, Nr 9, PP 1520-1525 (ussRr)

The present investigation wes carried out in coeperation with
the Institute of Metallurgy and Ceramics of the Academy of
goiences of the Chinese People's Republic (Doctor Yang‘ﬁxpsung)
to study the corroding effect of fluorine containing blasb~
furnace slag on refractories. The following authors who gtudied
this problem are 1isted: KarandeyeV (Ref 3), o1' shanskiy (Ref 6),
yershova (Ref 7), Lepin (Ref 8). The synthesis of the samples
was carried out in & vacuum furnace in an argon flow at high

The samples were gubsequently thermally treated at
They were jnvesatigated with polarization-
The fluorine lo8s guffered in prepara-

tion end thermal treatment was only 0.09 - 0.05%. The primary

crystallization range and the melting range were determined by
the diagram. 2 to the ternaly gystem

temperatures.
various temperatures-
and electron-microscopea.

CIA-RDP86-00513R001756330004-2"
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After the Aédition of 10% of CaF,
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proved to axtend the melting range considerably (1owering of
the liquefaction temperature) (rig 1). The congruent character
of the mullite melts was 8180 confirmed. separated drops of &
basic glass were observed in the gilice glass by means of the
polarization mioroscope. The radii of the forming nuclei of the
new glass were calculated according to the formula set up by
Frenkel' whioh i8 disoussed in Umanskiy's book (Ref 11). The
dependence of the length of the radius on the temperature can
be determined with this formuls (Fig 4). The radii increase
continuously with the rising hardening temperature Up to a
maximum when the new formation of nuclei prevents further in-
crease. The addition of CaF, does not change the boundary of
the phases, put lowers liquefaction temperature and changes
the arrangement of the field boundaries of geveral phases.
These phases are determined. There are 7 figures and 11 ref-
erences, 1 of which are Soviet.

Institut khimii silikatov Akademii nauk SSSR (Institute of
Silicate Chemistry of the Academy of geiences, USSR)
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H. Aoy Alekseyeva, A. N SOV/}2-25-6-22/53

AUTHORS: Toropov,
\.4/'/'

Method of Investigating the

the Mioroscope (Metod iseledovaniya struk

mikroskopom

§¢ructure of Porcelain Under

TITLE:
tury farfora pod

gavodskays Laboratoriye, 1959, Vol 25, Nr 6, pp 707-710 (USSR)
ried out on porcelain
the penetrating and the
reflected lig arent ground gections with
polished surface werd prepared for the purpose. some of the
gamples were additionslly investigated radiographically.
(Ref 8). The copditions under whioh the porcelain sections
were prepared are desoribed (Table 1); pickling took
0.3 minutes in & 10 % hydrofluoric goid. The phese
composition of an jnsulation porcelain (Fig 1) obtained by
the method described, consisted chiefly of & mixture of
fine-disperse pullite end glass, containing scattered
quartz grains and vitrified feldspaT grains with smelleT
and brighter mullite particles. The size of the quartz grains
varied form 0.008 to 0.064 mm (mostly 0.02-0.0% pm), whereas
Card 1/2 the vitrified feldspar wes predominantly coarse-grained

PERIODICAL:
tions were oar

Microscopic investiga
imultaneously

ABSTRACT:
gemples bY applying 8
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Method of Invesiigating the Structure of Porcelain s0v/32-25-6-22/53
Under the Microscope

(0.05-0.09 nm). The fact that the mullite oould not be
observed in the principal mass of the porcelain is explained
by its overall fine dispersion. Also a quantitative phase
determination on the polished ground gection was carried out
(Table 2). The method described made it pos,sible to state
that mullite crystallizes only in vitrified feldspar and is
? visible in the form of needles under microscopic investigation
s with penetrating 1ight. There are 2 figures, 2 tables, and
g references, T of which are Soviet.

ASSOCIATION: Institut khimii silikatovy Akademii nauk SSSR (Institute

for ;he Chemistry of Silicates of the Academy of Sciencess
USSR
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AUTHORS ¢ Stavitskaya, Ge P., Smolin, Ta. I.» spv/zo-126-3-44/69
Mj: Porey-Koshits, Ye. A.

TITLE: On Probvlems in the crystalliz.ation of Hillebrandite at
Hydrothermal Conditions (K voprosu © kristallizatsii gillebrandita

v gidrotemal’nykh usloviyakh)
PERIODICAL:  Doklsdy Mkademil mpuk SSSR, 1959 Vol 126, Nr 3, pp 616-618 (USSR)

ABSTRACT': In.the introduction to ihis paper 1t 18 pointed out that the
phencmenon of -the reorystallization of hillebrandite by the
solution, as discovered et whe 1aboratory of Anademician Bo Ae

Rebinder in the solidification of gypPSUils is to be investigated.
The samples, which were obtained from & stoichiometrio mixture of
an ‘amorphous gilicis scid and #inely dipersed caloiun oxide, were
investigated by means of an slectronic microscope, and the crystals
were identified by means of an X-ray phase anelysis. In eight
pictures made with the electron microscops (Fig 1) the initisl
mixtures and the products of hydrothermal synthesis within 8*
period of up to thirteen days, eid in a diagram the corresponding
ionization curves (Fig 2) ere shown. The resalts obtained by the
investigations show & orystallization developing in three stages:

1) Rapid precipitation of needle~sheped hillebrandite orystals
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"Hydrothermal Condi‘tions .

from the oversaturated solution. 2) & solution of
thermodynamically fluctuating hillebrandite orystals with
distorted struoture. 3) Inorease of hillebrandite erystals with
regular lattice, 1.a. reorystallization of hillebrandite by the
solution. There are 3 figures and 2 raferences, 1 of which is
Soviet, -

ASSOCTATION:  Institut Kaiwif sflikatov Akedendi neuk SSSB (Instifute of the

FPRESENTEDs
SUBMITTED:

Card 2/2

‘Chemistry of Si_lidat'es_bf_the' Academy of Sciemoces, USSR)

Ootober 16, 1958 by P. A. Rebinder, Kosdemioian
Ingust 21, 1956~
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BARZAKOVSELY, Yalentin Pavlovich; DOBROTIN, Roman Borisovich; TOROPOV,
H.4., profes otv.red.; KAPLAN, M.Ta., red.izd-va; ARONS, R.A.,
texhn,red.

[D.I.Hendeleev's works in the field of the chemistry of gilicates
and glass regearch] Trudy D.1.Mendeleevs ¥ oblasti khimil eili-
kxatov 1 stekloobraznogo sostoianiia. 1zd-vo Alead ,nauk
$SSR, 1960. (MIRA 13:8)

1. Deystvitel‘nyy chlen Akademil stroitel'stve 1 arkhitektury
sSSR (for Toropov) .

(Glass research) (Silicatas)
(Mendeleev, Dmitril Iyanovich, 1834#1907)
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8
ggz; SssR, 1960. 534 P-

3d,
braznomi sostoyaniyu.
hchanlye PO gtekloo
1. Vsesoyuznoye goves
Leningrad, 1959+

(G1ess--Congre saes)
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Silicates of Rare Earths. 1st Report. Phase 5/062}%%9800/02/01/012

Diagram of the System La203-SiO2 B0O3/B066

at 2100°C - 0.65 per cent by weight). Results: Fig. 1 shows the phasae

diagram of the binary system investigated (the systen contains the
compound 2La203 635102 and two eutectics consisting of the afore-mentioned

compound and La203, or of ZLaZO.J.ﬂjSiO2 and cristobalite). The compound
2La203°38102 existing in the system was identified as the orthosilicate
of lanthanum La4(5104)3 which is characterized by hexagonal syngony

(Figs. 2a and b). (The microhardness of the crystals (655 kg/mmz) was
determined on a MT-3 (PMT-3) device)- The data of the X-ray analysis
of the compound may be seen from a tabl:. At a content of 50 ~ 90 wth
of S10,, two {mmiscible vitreous liquids (Figs. 4 and 5) are in mono-

tectic equilibrium with cristobalite at 1650°C. There are 3 figures,; 1 )&
table, and 6 references: 3 Soviet, 1 British, and 2 American,

ASSOCIATION: Ingtitut khimii silikatov Akademii nauk SSSR (Institute of
Silicate Chemistry of the Academy of Sciences USSR)

SUBMITTED: December 26, 1958

Card 2/2

APPROVED FOR RELEASE: 08/31/2001

CIA-RDP86-00513R001756330004-2"



"APPROVED RELEAS

S R T e -
il N i

pakov lecture
j1icate systems (Kur e
°h8m1§allg§;§ys;;u;f :eorg. khime 5 no.lks763-771 Ap
' cates)
(Systems (Cremistry))

Physico
of December

APPROVED FOR RELEASE: 08/31/2001 CIA-RDP86-00513R001756330004-2"



"APPROVED FOR RELEASE: 08/31/2001

CIA-RDP86-00513R001756330004-2

L L B TR

2




APROED O REASE: 08/31/2001 CIA-RDP86

-0R001756330004-2

study of the 68,03 - §i0, Binary System s/o78 60/005/011/010/025
B015/B0O60
simple diagram with the eutectic point corresponding to 87% 510, by

weight and equal to 1565t10°0. A comparison with the respective data for
the system A1203 - 510, ghows that both gystems resemble a8 %o the phase

conditions in the Sioz-rioh region. The difference between the two systems, —
on the other hand, consists in that at Gazo3 - SiO2 there is no mullite-

1ike compound and the g-shaped iiquidus of this system points to &
tendency to geparate into layers, as in the Bal - SiO2 gystem, this

tendency being stronger in the Gazo3 - 510, system. The refractive indices
of glasses in the system Ga203 - 810, rises rapidly with an increase of the
Gazo3 content. Tests made on specimens prepared under hydrothermal con-

ditions likewise showed (Table 3) that no compounds are formed between
Ga205 and 5102. There are 4 figures, 7 tables, and 5 references: 1 Soviet,

4 German, and 3 US.
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s/078 60,/005/011/010/025
B015/B060

study of the G3203 - SiO2 Binary System

Institut khimii gilikatov Akademil nauk SSSR Fiziko-
khimicheskaya laboratoriya (Institute of the Chemistry of
gilicates of the Academy of geciences USSR, Physicochemical

Laboratory

ASSOCIATION:

SUBMITTED: July 1, 1959
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87333
- s/078 60/005/011/020/025/xx
172100 haw, 1273 1192 B004/BO60 ‘.
AUTHORS: Toropov, N. A.» Lin Tsu-hsiang
TITLE: study of the CazAl[AISiO7] - CazGa[paSiO7] System

PERIODICALS Zhurnal neorganicheskoy khimii, 1960, Yol. 5, No. 11,
PP 2466 - 2470

TEXT: The guthors dealt #ith the problem of substituting gallium for
aluminum. For this purpose, they synthesized the crystallochemical analog

of galenat CazGaZSiO7. X-ray analysis of this compound confirmed the .

gimilarity of jts crystal gtructure with that of galena. The present
article deals with the problen as to whether solid solutions exist in the
CazAl[}15107] - CaQGa[QaSiOY] systenm. The initial substances Were:d rock

crystal, Ga203 (obtained from 99.9% gallium), pure A1203, and CaCOsu

Mixtures from powders of thege substances were molded to rodlets by means
of dextrin, annealed at 1100 C and melted in the oxyhydrogen blowpipe. The
glass gspecimens obtained were annealed in a furnace for one hour at
different temperatures: Tests included specimens with the compositions

card 1/3
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Study of the CayAl 41510, - Cayba Gasi0 3/078/60/005/011/020/025/11
System ! d Sk a 3004,/B060

i i and La. 1. G ] . f e three
Ca2A11“6GaOD43107, Ca2A1G33107, and Pa£A1U‘4aa1 68107 A1l of the three

specimens crystallized in homogenecus phases; thus confirming the
existence of solid solutions in this system. gince liguidus and solidus
curve were near each other, it was not possible to set up 2 constitution
diagram. Table 1 gives the refractive indices of crystals and glasses, as
well as_the melting temperaturess
Composition Refractive index

of specimen crystals glass
N

Melting gemp erature
C

Ca2A125107 1.669 1.

CazA11e6Gaon4SiOY 1.678 1,667 1.651 1569
Ca,A1GaSi0q4 1.694 1.686 1.674 1535
Ca2A10n4Ga1 5104 1.714 1.702 1.698 1490
Ca,Ga,510 1.72% 1,713 1.712 1465

Table 3 gives the lattice constants and the volumes of the unit cells:

card 2/3
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Study of the CazAl[AISiO,I] - Ca,Ga [935107] 5/078 60/00%7/4?131/020/025/71

System B004/B060

Composition Lattice constants Volume of

of specimen aO,A co,A co/ao,A unit cell, A

CazAIZSiO,I 7.69 5.07 0.659 299.84 :
Ca2A11.6GaO'4SiO7 1.71 5.08 0.659 301.96

CazAlGaSiO7 7.74 5.10 0.659 305.54
032A10.4Ga1.63107 7.77 5.12 0.659 309 .09

CaQGaZSiO7 7.79 5.13 0.659 311.29

It was thus found that with increased substitution of gallium for aluminum
the refractive index of glasses and crystals and the volume of the unit
cell rise, while the melting temperature drops. There are 6 figures;

3 tables, and 2 non-Soviet references.

ASSOCIATION: Institut khimii silikatov Akademii nauk SS5SR (Institute of
Silicate Chemistry, Academy of Sciences USSR)

SUBMITTED: July 4, 1959
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Infrared Absorption Spectra of Hydrated s/078 60/005/012/008/016
Silicates BO17/B064

infrared absorption spectra to structural analysis it is necessary to

know the deformation osoillation of the hydroxyl group at which the -
hydrogen atom ig displaced perpendicular to the binding directiom. The !
oscillation number VOH ig, above all, dependent on the degree of the co-

valence bond A ~ 0. The capability of the SiOH group of forming ghorter
hydrogen bonds’\with active proton-acceptor atoms or -groups was proven.

In the range of 3000 - 2000 cm~', the absorption spectra show the bands
characteristic of the SiOH group. D. M. Kheyker, 0o I. Gracheva, L. 8. —— ———
Zevin, and A, N. Lazarev are mentioned. There are 4 figures, 3 tablesy

and 44 referemces: 20 Soviet, 10 US, 6 British, 1 Canadian, 1 French, and

7 German.

ASSOCIATION: Institut xhimii silikatov Akademii nauk SSSR (Institute of . ——
Silicate Chemistry of the Academy of Sgiences TSSR)

SUBMITTED: September 10, 1959
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., GalakhovV, F. Ya., and Konovalova, s. F.

AUTHORS ! Toﬂﬂ,__‘u,z

TITLE: gilicates of rare earth elements. 2, Phase diagranm of the
binary system gadolinium oxide - silicon dioxide

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk,

no. 4;s 1961, 539‘543
-35102 was synthesized and described

. A. Bondar' (1zv. AN SSSR, Otd.
ge in the system La203-=3'102 was

TEXT: The lanthanum silicate 2Laj0z

for the first time by N. A. Toropov and I
Xhim. ney 1959 552), and it8 melting ran
olinium oxide described by ¢. E. Curtis,

determined. The gtructure of gad
scientists. The purposeé of the

1. R. Johnson was not confirmed by these
k was therefore the study of the system GdZOB-SiOQ. The

ded from & 98.2% gadolinium oxide containing 1.75% of otheT
k crystal (99.90% s102). The study was Per-

present wor

authors proche
rare earths, and powdery ToC

formed in aifferent ways by an annealin
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were determined by X-ray analysis. The resultant phasé diagram of the i
system Gd203-5102 is shown in Fig. 1. The following three compounds were
detected in this system: Gd203=510 s 2Gd20}=33102, and Gd205-25102. The .

1iquidus curve has two peaks corresponding to the melting of the compounds
Gdz°3°Si°2 and 2Gd203-38102, and three eutectics. The liquidus curve is

drawn on the pasis of the experimental annealing and hardening results.
The melting point of gadolinium oxide Gd203 obtained by the authors is

lower by about 150°G than that found by C. E. Curtis and I. Re Johnsone
The roentgenograms of the authors agreed with those obtained by these
workers. The compound Gd203°8102 melts without decomposition at 1900 C.

The roentgencgrams as well a8 the optical data indicate the formation of
the same compound. The compound 26620 -35102 ijs stable only in the range

betwgen 1630 and 1950°C; at 1950°C it melts without decomposition. Below
1630 C it 1is gplit into two otherT compounds, {.€04 Gd20°SiO2 and

Gd203°25102. The compound G6203-23102 melts at 172000 and decomposes to

card 2/1
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give 2Gd205-33i0o and a liquid. Table 3 presents formulas and t{emperatures

of the invariant points of the system Gd203—S'102. The oxy-orthosilicates
Gd20(5104), the orthosilicates Gd4(SiO4)5; and the pyrosilicates Gd 51207

2
have been synthesized and described. The authors determined the ranges
., of separation into layers and the respective upper-limit critical point.
Fig. 2 shows roentgenograms of -the compounds. There are 5 figures,

3 tables, and 5 references: 2 goviet-bloc and 3 non-Soviet—bloc. Tne
three references to English—language publications read as © -o¥s?

F. P. Glasser, L. viarshaw, R. ROY, Amer.Ceram.Soc.Bull.58,109{1959);

1. Warshaw, R. ROY, Amer.Ceram.Soc.Bull.BB,169(1959); ¢. T. Curtis,

1. R. Johnson, I.Amer.Ceram.Soc.AO,15(1957)- '
stitute of

yors
=)

ASSOCIAT1ON: Institut khimii silikatov Akademii nauk SSSR {In
. Silicate Chemistry of the icademy of Sciences us

i
)
SUBMITTED: January 18, 1960
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AUTHORS : PToropov, N- A. and Bondar', I. A.
\_’,._-——/. ’_/—
TITLE: gilicates of rare earth elements. 3. Phase diagram of the
binary system yttrium oxide - silicon dioxide
PERIODICAL: Izvestiya Akademil nauk SSSR. Otdeleniye khimicheskikh nauk,
no. 4, 1961, 544-550
TEXT: The purpose of the present study was the determination of the phaseé
s were: silicon

he systenm Y203-Si02u T
% 510,) s yttrium oxide

%, the content

diagram of ¥
dioxide (99-9

earth oxides was 99.9
of the other rare earths 0.55%, of

0.05%). The mixed samples were ann
products were submitted to microscop
some cases 8180 to chemical analysis.

by the authors fairly corresponded to those in pub
result jndicates 8 cubic form of the yttrium oxide
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by melting in the electric arcCe The roentgenogranm of this product is
given in diagram 1 0« The Tesultant phase diagraml of the system

Y205-5102 is represented in Fig. 3- Compound Y203o5102 melts without

decomposition at 19801500(}" Compound 21’203=§Si.02 melts without decomposi-
tion at 1950450°C and remains stable between 1950 and 1650%; at 1950°C 1t

.

decomposes into & mixture of the compounds 1203,5102 and 1203-23102 (a
B — . ° i .

reversible process: 2Y203 58102.3_- ‘i203 510, + ‘1203 25102) Compound
1203"23102 melts with decomposition to 2Y203~55102 and a 1iquid, at
177500, Temperature and composition of the jnvariant points are given in
fable 3. There are 6 figures; 5 tables, and 15 references: 4 Soviet-blec
and 9 non-Soviet-bloce The three references to Engliah-lang\mge publica-
tions read as follows: GC. E. Curtis, I. R. Johnsony I.Amer.Ceram,Soc.

40, 15 (1957)5 C- E. Curtis, A, G. TharP, I.Amer.Ceram.Soc. 42, 151
(1959); Po He Aldred, A.E.S.White, Trans .Brit.Ceram.50C. 58, 200 (1959)-
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* ASSOCIATION: Institut khimii silikatov Akademil nauk SSSR (Institute of

Silicate Chemistry of the Academy of Sciences U35R)

SUBMITTED: January 18, 1960
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15 2100 oy 5509, 5004 B118/B208
AUTHORS 3 Toropov, N. A.‘ and Bondar', I. A.

TITLE: silicates of rare earth elements. Communication 4. New
giliocates in the system La.203—3102 &/

PERIODICAL: Akademiya nauk ggsR. Izvesbtiya. Otdeleniye khimicheskikh
nauk, no. J» 1961, 739 - T44
TEXPTs In addition to the previously detected compound 2La203~35102,two
further comprunds L3203‘8102 and La203-25‘102 were found to be formed in
the system L3205‘3102' A new variant of the phase diagram of the system
La203—3102 is presented in the diagralm 1, a, 6 basing on & method devised
earlier. A Tangeé of demixing in xide temperature and concentration limits,
and three compounds were found in the systemt La203-8102, 2L3203o35102,
and La,05+2810, Compound La,04:5107 (1:1) melts at 1930 + 50°C without
decomposition. The structural formula L3203-3102 may be understood as the
card 1/6
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decomposes to give two compounds

La205=25102(112)_me1ta at 175

liquid. This lanthanum silic

La251207 jn structural regpecis. The range

represented in the phase diagraml
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English-language publications read as follows: BE. M. Levin, St. Block, J.
Amer. Ceram, Soc. 40 (3), 95 (1957)s St. Block, E. M. Levin, J. Amer. Ceram,
Soc. 40 §4), 113 (1957); E. M. Levin, St. Block, J. Amer. Ceram. Soc. 41
(2),-49 (1958)..

ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR (Institute of
Silicate Chemistry of the Academy of Sciences USSR)

'SUBMITTED: March 25, 1960
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that it cannot be used as & homogenizing agent. A. M. Kuch;Tovn i
participated in the experiments. There are 6 figiures, 1 table, an
non-Soviet references. The three references to pnglish-language §
publicntions read as follows: Ref. 11 J. Warshaw, R. Roy‘. ;{n‘xiige ri‘mm-
Ceram. Scc., 42, No. 9 (1959); Ref. 2: F. H. Aldred, A. %.) te. i
action of the British Ceramic Society, 58, No. 4, 200 (12 0)3 Ref.

E. Levin, S. Block. J. Amer. Ceram. Soc., 41, No. 2 (1958).

SUBMITTED: September 24, 1960
Table X-ray data for Nd205-A1203
a 1 a I d

3.74 40 1.527 61 1.0?2
2.64 100 1.325 23 1.045

I
8
A 9
2.1 4 1.321 25 ~1.00 2%
1.827 52 1.250 . '18 1.001 17
1.665 33 1.090 5
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AUTHORS: Toropov, N. A« galakhov. F. Y&« and Kencvaleva, 5. F.

TITLE: gilicates of rare earths. Communivatice 5§, FPhass d1agrams
of the systems Dy203~ 102 and Er203-3107

PERIODICAL: Akademiya nauk SSSR. itiya. rdaleniye phomioneskikh
nauk, no. 8; 1961, :

PEXT: The authors ipvestigated %he pinary Systems D3

Er205_3102 according to the me thod gxplained 1n pravions

N. A. Torcpov et al. (Ref. 2: Izv. AN SSSR. Otad.
Refs. 1, 3; 4: IzZVv. AN SSSR, 0td. Khim. fey 1960:

Khim. nes 1961; 5445 Iz%- AW SSSR, Ctd. xhime fes T
gpacimens weTe prepared from dysprosium axide with 2
¢f other rare earths of less than 0k %, frem erpi
0.85 % admixtures and from rock cryst

oxide annealed 8% 1000€C has a subinal st
n=1.88 and melting point of 0210Ca. Afrsr bein
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arc, it disintegrates intc powder evern at ve:
treatment, however, the specimen ccntains
temperature variety. This could be ascart
reentgenograms of a specimen annealsad a3l

as well as microscopically. The mean refractiv
temperature phase is n=1,975. On the

oxide must be classified ag belonging ¢

of rare earths. This correspondstc the Tat

VoY ou

v

R. Roy (Ref. 6: J. Amer. Ceram., Soc. 42, ¥ !i
differs fromdysprosium oxide by the fact that
after being allecyed in the arc. The cptisal p

b
Wb

L]

"y
tw
H
ae fe
: 1y

[N ]

annealed at 1000°C and of that allcyead

-~
~t

of Er O3
Presumably, Er O3 only exists in cubical form

from 1000°C up to the melt. Thes refractive index
point 2290°C. The phase diagram of ths system DJ

LK

2~
up on the basis of the experimental annealing- and hdrd”n,u
the existence of three compounds: quO SLO?. 'Djﬂ + 381 C

Compounds of similar compositions were also fcund in thc
: 3
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(rig. 3). The optical properties and density of the compounds produced are
contained in Table 3 and the calculated interplanar spas2s in Table 4. The
oxy—orthosilicates Dy20[3104] and ErZO[SiOAXas wall as the ~rtheailicates
Dy4[3104]3 and Er4[8104]3 melt without decompositicre. Hozever, the latesr
two are only gtaeble in & gpecific yemperature range. Belew this TARge;
they decompose into oxy—orth051licates and pyrosilicates. During

melting, dysprosium pyrosilicate DyQ[SiZO}] decompeses inte arthuailicate

Dy4[SiO4]3 and ligquid. A great change of the properties cf siiicases of

rare earths was firgt determined in erbium pyrosilica®s Br.,_[Sizc-,,-}: in

contrast to silicates ¥ith a lower ordinal number (Y, La, Sm. G3. Dy), i%
melts without decomposition and has 2 correspending maximum on the phas?2
diagram of Er203—8102° Moreover, 1t differa from other pyrosilicates by

a much higher double refraction. Compcsition and uvamperature of hhe
eutectios between oxy-ortho- and orthosilicates of bLeth aystews and the
euteotic betwaen ortho- and pyrosilizates of tha Er?Oﬁ»SKOC ayst=m could

not be exactly ascertained, and are the refors marksd o +ha phasa diagramé

Card 3/8
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by dashed lines. Microscopic and rcentganographic investigaiicna shcwed
that the products, the composition of which lies hatween th: s:1licates
mentioned, oconsist of two corresponding phases. In thegze cuses the sourss
of the liquidus curve was determined from cbserving siwultanszong maltings
of two specimens in the microfurnace. The compezitinna of such pairg of
specimens show differences of 1-2 %. Unmixing of the melts sakes plarcs
in both systems. The upper critical peint irn the unmixing range lies at
2%320°C in the system with dysprosium; compositizs 2§ i3 3y.Cs 2rd 72 &

Si02. In the systen Er203~8i02 the eritical poiast lles at 2280°0;
composition 30 % Br,0, and 70 % Si0,. There ar: 4 figurss, & tabies, and
6 references: 4 SoaiZt and 2 non-S6viet-blec, The raferences to
English-language publications read ns fcllows: ¢. B, Cuartis, & R. Jchnson,
J. Amer. Ceram. Soc. 40, N 1, (1957); M. V. Shafer, R, Roy. J. Amer,
Ceram. Soc. 42, N 11 (1959).

ASSOCIATION: Institut khimii silikatov Akademii nauk SSSR {Institute of
Silicate Chemistry AS USSR)

SUBMITTED: October 17, 1960
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and S.F. Konovalova, Izv. AN §95R. Otd. khim. re 196t "35; Ref. T
Tzv. AN SSSR. Otd. khin. n. 1961, 1365). The somponunda el ‘-,,'Lr‘,’(}‘ 5 ,))

3
and 2:3 (2Ln205'38i02) were found to melt ir all sysfems without
decomposition. In the gystems Lazo,)mS:O?, 'r,’,o,)-,s;o,) and Sm;_ofs;o,,. the

compounds 1:2 (Ln203-28102) decompose inso compound 235 and liquid. In
the system Yb203-—3102 the compound 1:2 malts #ithout deocmpoainica. The
compounds 2:3 are stable in a certain tepperaturs rangs. Thay d&20o@pose
into 1:1 and 1:2 a% temperatures from 1660 tc 14756G. This prociss
reversible. In gtructural respect the compounds maniicnéd DAy ve prepared
in the following way: Ln203"8i02 as oxy—-orthcsilir:ate LnZO[_SiOA]_I
2Ln 053810, &8 orthosilicate 1.:14[3104]3 and Lay 052510, a3 qinrinosilicate
(pyrosilicate) Lnp81,04- Three electron configuraticns are statls:

+ _
La3+, Gd3 and Lu3+. Ce, Pr, Nd and Sm belong ic the subgroul Laj Tb, Dy,
Ho and Y belong to the subgroup Gd; Er, Tu, Yo and S¢ talong %o the
subgroup Lu. Pable 1 gives the properties of the compoundsinvestigated

Card 2/12
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Silicates of rare earthe... B117/B206

with regard to the type of compound and its belonging to ons of the
elactron configurations, acoording to data by N. A. Turepov,

F. Ya. Galakhov, and S. F. Konovalova. It may bs seen that the melting
points do not show any special dependence on the type of compcund. A
gertain rule could be obgerved with regpect tc optical properties and .
densities. An increase of the refractive indic=s and th2 dansities of

La towards Sm, Y towards Gd, and Er tcwards Yb may be cbserved, Mcrecver,

for each type of compounds a reduction cf densities ard refracsivs

indices is characteristic at the transiticr frem Xy oThhoe BT crino- and
finally diorthosilicates. Oxy-ortho- and pyrosilizates ave tiaxial and
optically positive. Orthosilicates are aniaxial and cptisaliv n2gative.
Peculiarities of ytterbium and erbium pyrcsilicates cculd bz found fer the

first time. In contrast to the other pyrcsilicates, ErﬁSiQOT and YbZSiZO7

melt without decomposition. Crystals of thes=a sompounds havs a vary atraeg
double refraction, 0.028-0.030 againsi 0.C1 of the - Hher pyrosilinat2s.
The X-ray analysis shows a gimilarity of the struotures fnr crrespending
lanthanum and samarium. gadolinium, dyspresiam and yriIo xoandlium,
erbium and ytterbium compounds. 1% is8 puaaitie what sii rare

Card 3/12
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S§ilicates of rare earths...

or
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Qe

earths might produce isomorphoug mixirre?
connection, isomorphism will be compiets

others, an incomplete i1somorphousz subst

gystems investigated (of the metasilica

acidity were noi found experimentally at !
composition may be expressed by Ln2(3103)3, Thi

el
o

.;;ra

Croev Py b

I3
E

[

b beb D

e

<

the composition for which unmixing staris in the systems

Table 2 shows theAcompositionsand temperatures cf the ne2xist
liquids and cristobalite, the critisal points O cneixing Ao
gaturated composition of the liquid rich in modifier (ano,,,

)h [ U

1]
[
«
o
b

Pauling) and
far #nich unmixing

geen to have the greatest radius (r=1.22 R according 3¢
unmixing starts at 77 mole% SiOz. Sm, Y and Yb follew

starts at 75.8, 74.8 and 73.7 mole% 510,. According %o
E. M. Levin and S%. Block (Ref. 9; 10, 11 ses telow), the saturated

compositions of unmixing, i.e., the compe3sitions of th# liguids Tich in
modifier, may be calculated. Table 2 gives ~alculated valuasz fer four

systems. 0. A. Yesin and Ya. I. Oltghanskiy ar?2 menticned., There are

Card 4/12
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Silicates of rare earths... B117/B206

7 figures, 2 tables, and 13 references: 8 Soviet-blcc and 5 non-Soviet-

bloc. The four references to English~language publications read as +
. follows: E. M. Levin, St. Block, J. Amer, Ceram. Soc. 40, (3Y. 95 (1957);
’ J. Amer. Ceram. Soc. 40, (4), 113 (1957); J. Amer. Ceram. Soc. i1, (2),

49 (1958); E. P. Glasser, I. Warshaw, R. Roy, Phys. Chzn. Glasses 1, N 2,

39 (1960).

ASSOCIATION: Institut khimii gilikatov Akademii nauk SSSR {(Instituts of
Silicate Chemistry, AS USSR)

SUBMITTED: October 31, 1960

Table 1: DProperties of some silicates of rare earths. Legend: 1)
Type of ccmpound; 2) type of electron configuraticr; 3) welting point.
0¢; 4) stability limit of the compound, °C; 5) refrastion indices;

6) double refraction; 7) optioal axes; 8) optical sign; 9) densisy

g/cmi; 10) oxy-orthosilicates; 11) crthesilicates; 12) pyrosilicates;
13) melting with decomposition; 14) melting without d=sompesiticn;

Card 5/12
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AUTHOR Toropov, N. A., Professor

TITLE: The latest gtatus of silicate crystallochemistry

PERIODICAL: Zhurnal v8esoyuznogo khimicheskogo obshchestva i{meni D. I. Mendeleyewr,
v. 5, no. 6, 1961, 604 - 612

TEAT: This is a review gations into silicate erystallo-
chemistry which show, accordl an intensive development of
theoretical, and applied silicat ally in the following
directions: The interpretation of structures of the silicates of rare earth ele- '
ments, and silicates with the ratio 51 @ 0=1:¢5; investigations of fine mecha- /

nisms of phase transitions in silicates; the development of a new classification

of siliciumoxide radicals; development of the basic elements of the transition —
from non-oriented structures; determinat proton in

structure and transitions of hydrosilicates.

presented on different international congre

national Union of Crystallographs dedicated ersary O

of Ye. 8. Fedorov (Leningrad, 1959), Congress oOn Crystallography (Cambridge, 1960)
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gimposium on Silicates with mono= and di-velent cations (Berlin, 1960), The Seventh

International Ceramic Congress

on Cement Chemistry (Washington, 1960) .

1ated to the conmection between gtructure and
adsorption propertles ©
Academici
vestigated the determining part for the formation of silicate structures contaln-
ing big cations and rigid reinforcing prisms, strips, or lattices consisting of

si11iciumoxide octaeders, with blg cations (Na, Ca, ZT» Mg etc).

cates as, for i{nstance,

of calcium and barium eilicates, etc,

(London, 1960),

and Fourth Intemational gimposium

of special interest are investigations re-
physico-chemical properties of sili-
f zeolites,

or hydration properties
an N, V. Belov and his students in-

Corresponding

studies were carried out on the zirconium silicate - seydozerite and the radical

!iSigO'(] - was observed.

an orthosilicate type) for javenite.

A similar structure, in relation to oxygen,
i, ey8 aiorthosilicate structure in zivconium silicate with a gross formule of

The same author jnvestigated the structure of

was observed -

gadolinite in connectlon with studies on rare earth ailicates carried out in the

Tnstitut khimil silikatov (Instivute of Silicate Chemistry)

and determined the

fornula F32+Y28e202‘51208 by comparing the structure of gadolinite with datolite.
Two interesting examples for nev insular radicals are gtructures of lovozerite

[Ref. 4: V. V. Tlyukhin,

APPROVED FOR RELEASE: 08/31/2001
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The latest status of silicate crystallochemistry AOST/A126

aforementioned author, and of zunyite first described by L. Pauling [Ref. 6: Z.
Kristall., 8%, 442 (1933)], but recently revised by W, Barclay [Ref. 5: Kamb Acta
Crystallogr., 13, 1, 15 (1960)]. Interesting details were observed in the struc-
tures of the two polymorphic different minerals epididymite and eudidymite by N.

V. Belov and others and are discussed in the present paper. In the Tnstitute of
gilicate Chemistry of the AS USSR absorption infrared spectra of hydrated silicates
were made by the present author [Ref. 261 Zh, neorg. khim,, 5, 612 (1960)], and
electronographic investigations of fine-dispersed kaolin and celadonite by B, V.
Zvyagin [Ref. 27: Kristallografiya, 5, 40 (1960)] and cleared the type of packing
of atoms. At the VII Intern. Ceram, Congr,, London, 1960, a paper on investiga-
tions of new rare earth silicates was presented by the present author. There are
6 figures, 1 table and 33 references: 15 Soviet-bloc and 18 non-Soviet-bloc. The
references to the 4 most recent English-language publications read as follovs:

S. G. Fleet, 5 Internat. Congr. of Inter. Union of Cryst. Cambridge Eng., 1960, p.
18; F. Liebau, F. Wodtcke, H. B. Bunge, 5 Internat. Congr., Int. Union Cryst. Cam-
bridge Eng., 1960, P. 41; D, E, Appelman, 5 Intern. Congr., 1960, p. 27; H. F. W,
Taylor, J. Appl. Chem,, 10, 317 (1960).

ASSOCIATION: Institut khimii silikatov AN SSSR (Institute of Silicate Chemistry
- AS USSR)

Card 3/3
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5/070/61/006/006/008/008
E132/E135

AUTHORS s Toropov, N.sAes and vVasiltyeva, V.A.
TITLE: Synthetic scandium gsilicates

|§.2220

PERIODICAL: Kristallografiya, v 6, no.6, 1961, 968-972 «+ 1 plate

TEXT: Mg and S¢ often form isomorphous silicatas but the
behaviour of the systems gscandia/silica and magnesia/silica is
quite different. The phase diagram of the Sc203/5102 system has
been mapped (Fig.3). X-ray powder data are given for the
compounds Sc20395i02, Sco073 25c203.35102 and Sc203025102
which eccur. At the high gilica end of the composition range
two immiscible liquids are found, 1 and ¥E o Refractive
indices were measured for the scandium silicates!
SCZO(SiOQ): m. P. 19509, 2V small, r.i. 1.850, 1.835 +ve.

d

obs = 301*900

ScoSig07: m. P 1860°, biaxial -ve. r.i. 1.803; 1.785, 1,754, /X(
d = 3.3%90.
obs.

Efforts were made to crystallise the compounds studied, but

Card 14721
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without success, N.V, Belev, V.V. Shcherbina, V.1, Lebsdev and
F.Ya. Galakhov are mentioned in the article for their
contributions in silicate chemistry. VX/
There are 3 figures, 1 table and 8 references: € Soviet-bloc and -
the fcllowing two English language references:
Ref.3: J.P. Marbel, J.J., Glass, Amer. Mineralogist, Vol.27(10),
696-698, 1942,
Ref.8:; E. Levin, S. Block, J., Amer, Ceram, Soc,, Vol.kl, 2, 1958,

ASSOCIATION:; Institut khimii silikatov
{Institute for Silicate Chemistry)

SUBMITTED: June 8, 1961

Card 2%{0
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| TOROFOV, N.A.; KISELEVA, T.P.

Binary system noodymium oxide - alumina, and some data on the system

neodymium oxide - alumina - silica, Zhur.neorg.kbim, & no.10s

2353-2358 0 '6l. (MIRA 14:9)
(Neodymium oxide) (Alumina) (Silica)
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‘TOROPOV, N.A,; GREBENSHCHIKOYV, R.G.

o

Devitrification of bottle glass. Stek, i ker. 18 po, 3:12-14

Mr 161, " (MIRA 14:5)
(Glass—Defects)
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TOROPOV, N.A.; BARZAKOVSKIY, V.P.

-

Current problems of mineralogy and pefrography. VYest,
AN SSSR 31 no,.8:120-121 Ag '6l. (MIRA 14:8)
(Mineralog{)
(Petrology
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B105/B147
AUTHOR TQropov, N. A, Doctoz'ofTechnical gciences, Member of the
Academy
TITLE: Important problems of gilicate chemistry

PERIODICAL: Akademiya nauk 35SR. Vestnikz(nou 11, 1961, 40-46

mpX?: The guthor reports on the present state and application of silicate
chemigtry. gilicates are sidely uged as cements, £1ass, pornelain, enamels;
glazings, acidproof and refractory products. geientific gtudies in the

field of silicate chemistry are conducted by the Institut khimii silikatov
Akademii nauk SSSR (Institute of gilicate Chemistry of the Academy of

Sciences USSR) established in 1948, and by many other scientific organiza-

tions ag well as achools of higher education. The silikatnaya gektsiya p
Vgesoyuznogo khimicheskogo obghchestva im. D. I. Mendeleyeve (silicate V///
Section of the All-Union chemical Society imeni D. I. Mendeleyev) and 1S
regional branches are mentioned. The Institute of gilicate Chemisiry holds
geientific conferences and discussions. The following main trends in the
development of silicate chemistry are mentioned: Investigation of the fire

Card 1/2
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crystallochemical structure of silicates; the structure of individual
silicates including silicates of rare earths; hydrosilicates; dependencs of
structure on physical and chemical propertiegs of silicates; synthesis and /
search for new types of materials with valuable physicechemical properties;
elaboration of the technology of autoclave synthesis of various hydro-
silicates for construction; determination of the position of hydrogen atoms,
protons in the structures of hydrosilicates; synthesis of organosilicates;
silicates of rare earths; investigation of phase diagrams of binary silicate
systems; studies of new synthetic, porous, crystalline aluminosilicatesg
production and introduction of new protective agents of the enamel type and
other high-temperature coatings for metalg.

ASSOCIATION: Akademiya stroitel'’stva i arkhitektury SSSR (Acadzmy of
Construction and Architecture USSR)

Card 2/2
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| TOROPOV, N.A.; BARZAKOVSKIY, V.P.
"Pechnology of the silicates” éditied by H.Bdrta., Reviewed by N.A.

s o B ® Zhur. ., khillh 34 !10.23471—472 ?
’{'oroporv, V.P. Braszakovskii prixcd ( e

L ]

(S1licates) (B&rta, R,)
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, 5/083/61/034/003/002/017 ?
. AO57/A129
1572330 -
AUTHORS : Toropov, N, A,, Kiasleva, T, P,
i
TITLE: Synthesis and {nveatigation of neodymium monoalumirate and neodymium

silicates

" PERIODICAL: Zhurnal prikladnoy itiimil, V. 34, mo. 3, 1951, 498-501
o i

TEXT: Ceramic properties of neodymium mondatumirats (Ndy03 ° A].20§),
oxyorthosilicats Ndy03 ° 810p, orhnosii‘cats 2Ndy03 - 35105, and pyrosilicate
Nd203 + 28105 which ccmpounds were obasrved in thes systems Nd203 - Alx0 and
Nd»03 < 810p, have pesn invastizgated in the present work, This research program
on a promising new ceremin~ was susried In connaction with the development of new
branches in soience and jndustsy, resulting in the need of new construction
materials corresponding to modsa rsquiramante; In the literature there are
several publications relatead 4o czramic properilss of purs rare earth oxides,
especially with greater radil of =laztrop saphurs required in nuclear techniques.
Among these are investigations of o, E. fursis asd J. R, Johnson {Ref. 1: J. Am.
Cer. Soc., 40, 1, 15-19 (1957)], €. L. Ploetz st al, [Ref. 2: J. Am, Cer. Soc.,
41, 12, 551-554 (1958) ], and C, E, Suriis and A. G. Tharp [Ref. 3: J.Am, Cer.

Card 1/}4
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Synthesis and inyestigation of necdymium ... AOST/A129
Soc., 3, 151-156 (1959)j. In the present swperiments (carried out under assist-
ance of A, M, Kushumova) eylindrical test samples {(diameter 15 mm, height 5-10
mm) were made by pressing (2,500 atm; the powdered ground mixtures of oxides
. after calcination at 800 - 900°C. The sampies Wers fised in different types of’
. ovens (silite, kryptol ato.) and 1t wes observed that magnssite rests must be
used for the samplas to avold 1nteraciiof ratwesn the sampia and the rest, A
special preparation tachnilque of mixiuras WesS also dsvaloped 1n oréer to effect
gintering of the samples, The ipatiel siifcate mixtuprss wers ohtained by co-pre-
ci pitation from soiutions, and +rus fice 4ispserie powdars weTe prepared lowering
herewith the sintering temperaturs for 200 - 250 C. NdpO3 was dissolved in -
diluted HNOg and mixed wiih ethyisiliconesisT, Aftsr resction the obtained
precipltate was dried, calainated (Lo Temove nitrogsn oxidss), ground and test
samples were prapared by prezsing. No seisfactory sintering could be effected
by firing the test samplas in a glilsa oven ab 1,600°C for several hours, Thus
1-2% admixtures of CaFp, Na,81F¢, Mgo, and also B0 (for slumidate samples only)
were tested as mineralizers, i.2.; fluxss, Elastio%ty of the obtained samples
was determined by the ultrascnic wavs metned on @ Y3j{c-6 (UzIS-6) assembly, and
microhardness on & NMT-3 {PMT-3) apparatus with diamond cone, -'The polished
samples were also investigatad on 2 MiM-7 (MM-T) metallographic microscope,

card 2/4
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and a homogeneous structure was observed, except for the orthosilicate samples,

It 15 shown in tables that the best results with respect to properties of the

obtained ceramiecs were obtained with 1-24 CaF, admixtures. The least effective

flux was Na231Fb. It can be seen from the ta%ulated data that ceramic properties

of neodymium monoaluminate exceed those of the silicates, Thus the modulus of

elasticity i1s twice as high as that of porcelain, glass, magnesite refractories or

chamotte, The speed of propagation of elastic deformation (5,964 m/sec) exseeds

that in iron, steel, granite, glass and porcelain. The moncaluminate has a high

thermal resistance (fusing point 2,070°C) and high microhardness (1,440 kg/mm?).

There is 1 table and 3 non-Soviet- bloc references,

ASSOCIATION: Leningradskiy tekhnologicheskiy institut imeni Lensoveta (Leningrad
Technological Institute imeni Lensovet)

SUBMITTED: September 23, 1960

Table: Properties of neodymium silicates and monoaluminate

Legend: (1) material, (2) bulk density (g/cm3), (3) rate of wave propagation (m/

sec), (h) transversal waves, (5) longi tudinal waves ; coefficient, (7) of soud

refrac 18) Poisson s Efdulus (kg/m2-1079), f shear ( ) of elasti-

elty, ? crohardn mm (13) water absorp on ? gg

porosity, lg) (1,750 C MO h) without mineralizer, O°C for lh and
C for 17) (1,506°, 10 h), (18)(1,5000C, 20h) (19)(1 600°C, 20 h),

éao)(l goo°c ho h) without mineralizer
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B156/B138

!
P
AUTHORS 1 Toropov, N. A., Kiseleva, T. P, ' [
—_— o
| ;
!

- TITLE: Neodymium silicates

. PERIODICAL; Referativnyy'zhurnal. Khimiya, no. 4, 1962, 377, abstract
4K192 (Tr. Leningr, tekhnol, in-ta im. Levsoveta', no. 52, i

2 273 2 .
and 1960°¢C respectively, the third silicate melting incongruently at 1750?(1 -

. The densities of these silicates, found by pycnometer, ere 4.476, 4.424 : -
‘and 5.242 g/cm3 respectively. 'LAbstraoter's.notes Compléte.translationgi -

. . t A

: . . !

§ 1961, 76 - 88) SEEEE
_ : TEXT: An S:‘L02 - Nd203 equilibrium diagram has been investigated and B
| plotted, and three neodymium silicates synthesized: Nd,05 + 510y, 2Md,0;¢ P
: 3510, and N4,0,+25i0,. The first two silicates melt congruently at 1980 iI/ =
. t s -—

CGerat/r < - A
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BOUKOVA, A.I.; IYEVIN'SH, A.F. [levins, A.]; akedemik
APINITIS, S.K.

TOROPOV, N.A.j

1.0] lcium and tristrontium‘
Formation of solid sclutions between trica !
<ilicates. Dokl, AN 5SS 137 no.4:882-884 Ap '6l. (QM 14:3)

i atvSSR (for Iyevin'sh).
tut khimii silikatov AN SSSR, 2, AN Latw
1o Instiin (Calcium silicate) (Strontium gilicate)
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Toropoy N A | o =
4 (RATICS, EVROFEAN ASCOCIATICH OF - §
Zighth Intern +1oaal Cerazic
Ccngress - Copenhageny Derzmark,
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